Background: using data from a cross-national data base we report the prevalence of urinary incontinence in nursing home residents, describe the main factors associated with bladder incontinence, and compare the usage of incontinence-related tests and care practices across countries. Results: urinary incontinence is highly prevalent (43-65%) in the seven countries studied. Dependency in ambulating, cognitive impairment and urinary tract infections are significantly associated with urinary incontinence in nursing home populations in most countries. Large cross-country differences are observed in the percentage of elderly undergoing incontinence-related testing and in the percentage of residents using appliances and programmes to treat or prevent incontinence. Conclusion: this study of different cultural approaches and strategies to evaluate and treat urinary incontinence may stimulate a public debate on the quality of care in nursing homes and promote the sharing of care practices designed to reduce urinary incontinence.
Introduction
Urinary incontinence (UI) is one of the most common, disruptive and often disabling conditions affecting elderly people. Between 5 and 30% of elderly people living in the community, 25 -50% of hospitalized elderly inpatients and 40-50% of nursing home residents suffer from UI [1] [2] [3] [4] . Along with its medical, psychological and social consequences, UI represents a large economic burden, increasing the costs of nursing home care [5] . In addition, nursing staff report that UI is a difficult, frustrating and demanding condition to manage [6] .
A Minimum Data Set (MDS>derived cross-national data base provides a unique opportunity (i) to ascertain whether the factors known to influence UI play the same role in different countries and (ii) to compare the different, culturally-derived UI treatment practice patterns.
The aim of the present paper is to report on the prevalence of UI in populations of elders living in continuing care settings like nursing homes in seven countries, to describe the main factors that are associated with UI and to determine how similar these and associated care practices for incontinent residents are from country to country.
Materials and methods
We analysed data from the interRAI cross-national data base of nursing home assessments, described elsewhere [7] . Data were collected from the nursing home MDS/Resident Assessment Instrument (RAT) [8] used on samples of facility residents from the following countries: Denmark, France, Iceland, Italy, Japan, Sweden and the USA. For three countries (USA, Denmark and Iceland) the data are population-based. The data sets from the remaining four countries are likely to be representative, but not as broadly-based.
A resident was considered incontinent of urine when he or she had any uncontrolled leakage of urine, regardless of amount, that occurred two or more times a week. MDS items measuring UI have been proved to be valid [9] and reliable [10] . Data on whether testing related to identifying the aetiology of UI or faecal impaction were also derived from the MDS and are denned as any of a series of tests performed in the last 30 days and noted in the record. Information on the use of selected incontinence training programmes or appliances, such as diapers, is also taken from the MDS. Cognitive status was measured by means of the cognitive performance scale (CPS), a summary score ranging from 0 (intact) to 6 (very severe impairment) based on the approach validated by Morris et al. [11] . Other independent demographic variables (age and gender) and functioning variables (mobility and being bed fast) as well as having a urinary tract infection were taken directly from the MDS. Eventually, a casemix index (CMI) summary measure was used: using the RUG-III classification system, the CMI is a relative measure of the daily resource use spent on nursing home residents, based on their characteristics. The higher the CMI for a given country, the heavier casemix of population residing in nursing homes in that country [12] . Statistical analysis was performed using SAS statistical software. The association between UI and residents' characteristics was analysed by means of the x 2 -test separately for each country; a P value lower than 0.05 was considered significant.
Results
The present analysis was performed on seven national samples for a total sample of 279191 elderly residents. Table 1 shows the main characteristics of the population samples used. The age distribution is very skewed toward older ages in all the samples, with more than about 40% of residents being 85 years old or older in all the countries but Japan (35%). Women represent a remarkable proportion of the total population (65.9-76.2%), with somewhat higher figures in Italy (85.7%). Physical disability is consistent across countries, with a mean ADL index ranging from 8.2 in Japan and Denmark to 10.5 in France. High percentages of residents show signs of mild to very severe mental deterioration as measured by the CPS. Finally, the CMI is lower in Denmark (0.72), higher in Sweden (1.02) and ranges between 0.76 and 0.90 in the other samples.
Differences in the prevalence of UI, bowel incontinence and a combination of bladder and bowel incontinence in each country are shown in Table 2 . UI is less common in Japan (42.9%), more frequent in France (65.2%), with frequencies of 46.4-56.5% in the other countries. Similar patterns are seen for bowel incontinence, with Denmark and France showing the lowest and the highest prevalence, respectively and all the other countries falling in the 230-45.3% range. We also see substantial variability in the proportion of residents suffering from both bowel and UI, with only 20.5% of all residents in Denmark but over half (52%) in France having both. These differences are much less evident if double incontinence is expressed as a percentage of bowel incontinence: 92-95% of bowel incontinent residents are also incontinent of urine in Denmark, France, Iceland, Italy, Japan and Sweden. Slightly lower figures are seen in the USA (87%). Table 3 presents the association between UI and selected resident characteristics. A generally positive relationship between age and UI is observed in all countries but Sweden and Iceland. The results for Sweden are not significant and in Iceland there is a negative association. There is marked variation from country to country in the rate of UI among men and women, with UI being substantially more prevalent among women in France and Italy, while an opposite relationship is observed in Iceland and Japan. A strong positive association is found between UI and dependency in locomotion in all countries, with UI being two to four times more prevalent among dependent residents. This observation is paralleled by the finding that bedfast residents are more often incontinent, although this association fails to reach statistical significance in Sweden. Table 3 also reveals that UI is strongly related to impaired cognitive status. The prevalence of UI is much higher among residents with mild to severe mental impairment (CPS s 2) than residents with no or slight cognitive dysfunction (CPS < 2). Contrasting results are observed with regard to urinary tract infections, which are associated with UI only in Denmark, Japan, Sweden and the USA. Table 4 presents the frequency with which selected Urinary incontinence across countries care practices are used among continent and incontinent residents. As expected, the percentage of residents undergoing testing for urinary tract infections or for the presence of faecal impaction is much higher among incontinent subjects in all countries. However, we observe some differences in the prevalence of such tests among incontinent residents by country: up to 48% of incontinent residents are tested for urinary tract infections in France, but only 11% in Italy and Sweden. As many as 27% of residents with UI are checked for the presence of faecal impaction in France but only 0.5% in Sweden.
The lowest percentage of incontinent subjects following a scheduled toileting programme is observed in Italy (5.6%) and the highest rates are found in Japan (24.5%), Sweden (27.1%), France (28.7%) and the USA (35.1%). Interestingly, in Iceland, scheduled toileting is applied not only to a large proportion of incontinent residents (50.7%), but also to many continent elderly people (35.5%). Pads and briefs are commonly used for incontinent residents in all countries, ranging from 67.7 to 92.9%. Table 4 also offers an insight into potential differences in philosophies of quality of care among countries, since we found that a relatively high proportion of incontinent residents do not undergo any toileting programme in the USA and Italy (22.8 and 12.3%, respectively). On the other hand, over 95% of incontinent residents in Japan, Sweden and Iceland are on a toileting programme. 
Discussion
The present results confirm that UI represents a major problem in nursing home populations, affecting a remarkably high proportion of elderly people in most countries. Bowel incontinence is also a common problem in these populations, with a substantial proportion of elderly people suffering from both types of incontinence, particularly in some countries. Differences in case-mix and in composition of the national samples according to age, gender, physical and mental impairment do not seem to explain by themselves the differences in the prevalence rates of UI in the studied countries. The large differences found in testing and use of appliances and programmes for both continent and incontinent residents suggest that some of the observed differences in prevalence may be attributable to different practice from country to country. Our results support the conventional wisdom that UI in nursing home elderly residents is of multi-factorial origin. Previous authors have identified several factors associated with UI, including age, gender, the presence of infections, medical conditions, delirium and impaired physical functioning [13] [14] [15] [16] . However, some of these factors are still under debate and controversial evidence has been accumulating. Our data reveal that dependency in ambulating and impaired cognition are invariably associated with UI in all the countries included in the study. Urinary tract infections were correlated with UI in all the countries but one. These findings are in agreement with previous findings. Furthermore, our data show that factors which are still under scrutiny, such as age, gender and being bedfast, prove to be associated with UI in some, but not in all, of the countries. These differences might be explained by differences between the samples.
Many reports have strongly associated functional disability with UI. The results of this study also support this conclusion. Univariate analysis demonstrates that incontinent subjects are more often dependent in ambulating. Dependency in locomotion leads to mobility limitations or prolonged immobilization that, in turn, could be responsible for UI through a variety of mechanisms [15] . Our study also supports an association between cognitive impairment and UI. According to Berrios, cognitively impaired residents are probably less likely to recognize toileting needs and to find a toilet or toilet substitute [16] . Finally, our results show that urinary tract infections are associated with UI. Although the relationship of urinary infections to incontinence in elderly people is unclear, it is argued that genitourinary infections cause frequency and urgency that, in turn, can precipitate incontinence.
Although the intrinsic differences between the seven different national samples might reduce the analytical power of the present study, they unquestionably enhance our ability to compare the care practices instituted for incontinent elderly subjects in different countries. It is not surprising that incontinent residents are tested for urinary tract infections and/ or for the presence of faecal impaction more often than continent subjects. But the differences in these practices across countries are really striking: almost one in every two incontinent residents is tested for urinary tract infections and one in every three for the presence of faecal impaction in France, while in other countries these incontinence-related testings are carried out only in a minority of residents. However, it is noteworthy that despite the most extensive testing France has highest prevalence rates for both types of incontinence.
Use of appliances and programmes for the prevention and treatment of UI also differs substantially across countries. Scheduled toileting programmes are widely used in all the countries but Italy and only a small proportion (less than 9%) of incontinent residents is not treated at all, with the noticeable exception of Italy and the USA (12.3 and 22.8%, respectively).
An interesting observation is the prevalence of programmes and appliances among continent residents. In fact, the high percentage of continent elderly people under a scheduled toileting programme in Iceland seems to demonstrate that this type of intervention has being used not only as a treatment, but also as a preventive measure. However, the relatively high prevalence of UI in Iceland is not consistent with the presence of an effective programme designed to prevent UI.
Cross-national differences in how incontinence is evaluated and preventive treatment programmes for UI used must be interpreted with caution. Furthermore, the samples are not necessarily representative of all nursing homes in a country. Some observed differences may be related to 'structural' differences such as staffing levels, facility equipment and/or reimbursement policies. On the other hand, they may reflect different attitudes towards ageing and ageingrelated disabilities, including an under-recognition of UI as a significant clinical problem by health providers or lack of education regarding alternative treatments for UI.
In conclusion, our study shows that (i) UI is a widespread and highly prevalent problem in most nursing home elderly populations; (ii) impairment in ambulating and cognition are consistently associated with UI in all the countries samples; (iii) differences exist among countries in the use of incontinencerelated testing; and (iv) cross-cultural differences exist in the use of appliances and/or programmes in the treatment and/or prevention of UI.
